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of any new connections depends upon changes wrought in neural tissue
or in functional rearrangements. As already remarked, such an acquired
element may be described by the concept engram or neurogram.
For the most part, the studies of learning have been concerned necessarily
with an examination of the stimuli or the responses, or of both. It is ex-
tremely difficult to get at the neural and other organic factors which inter-
vene between the reception and the reaction. At best, the investigator must
take refuge in inference and theory. However, the important function of
the higher brain centers, especially of the cerebral cortex, is indicated in all
significant theories. Some writers emphasize the importance of the synaptic
connections, others the place of differential electrical potentials in the nerve
fibers, still others the possible chemical changes in the neural structures.
Yet, in spite of the vast literature on learning, the precise physical nature
of these internal changes remains unknown. Concerning the varied theories
of learning couched in neurological terms, Lashley (1934, p. 493) goes so far
as to say: "It is doubtful that we know anything more about the mechanism
of learning than did Descartes when he described the opening of the pores
in the nerves for the passage of animal spirits." But, theory aside, the altera-
tions made in the brain and in other nervous tissue surely influence future
acquirements. This internal neural activity may act to set off or modify
overt reactions which initially may be set in motion by some incoming
sensory stimuli. That is, the neurogram determines in part the internal
processes and in turn more or less profoundly alters the influence of external
stimuli upon conduct. In short, the control function of the cortex is a
fundamental feature of all the more complex and more adequate forms of
adjustment.
For purposes of review we may refer to three important sources of data
on learning: (i) studies in trial-and-error learning, (2) investigations of the
conditioned reflex, and (3) the contributions from the adherents of the
Gestcdt or configurational theories of psychology.1
Trial-and-error learning. One of the oldfst common-sense observations
about learning is couched in the proverb, "If at first you don't succeed, try
and try again." Doubtless the great bulk of nonvoluntary and automatic
learning is of this character. Not only are manual skills of all sorts acquired
by repeated efforts until we are successful or give up the attempt, but the
management of social situations is also learned by much the same method.
So, too, verbal skills such as use of words, pronunciation, and many stereo-
typed vocalisms are acquired in the same way. In other words, barring
organic incapacity, or, in terms of the situation, barring too difficult a prob-
lem, we finally hit upon some type of action which gives us the results we
1 The student may refresh his memory of the details on learning by reference to any good
standard textbook in psychology. Sec inter alia Thorndike (1932); Stone (31934); Hull (19)4):
Lashley (1934); Hunter (1934); Guthrie (1935); Ruch (1937); Dashiell (1937}; Wood-
yrorth (1940); Husband (1940).